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TECHNICAL NOTE NO. 1162

EFFECT OF BRAKE FORMING IN VARIOUS TEMPERS CON THE
STRENGTH OF AICTAD T755-T ATUMINUM-ATLIOY SHEET

By Walter Woods and George J. Heimerl
SUMMARY

Results are presented of testis tn dstermine the effect of
brake forming in various temrers on the strength of Alcled T55-T
aluminum-alloy sheet in the direction parallel to the brekes. The
tensile and compressive strengthe of Alclad 755-T sheet, formed
in the 0 &nd W +tempers, were either increased or little
affected as compared with those of similarly treated nnform.d
material. When Alcled 75S-T sheet "as recelved” wos formed, however,
the tengile yield stress was reduced sbout 7 percent for the with-
grain direction and 1 percent for the cross-grain direction, whereas
the tengile ultimete and compressive yleld stremses were increased
somewhat. The elcngetion was always slightly reduced as a result of
forming.

" ITNfRODUCTION

Questions regarding the effect of breke forming on the strength
of .Alclad 75S-T aluminum-alloy sheot arcse shortly after the intro-
duction of this new high-strength material. An investigntion wes
therefore underteken to determine the tensile and compressive strengths
of Alclad 758-T sluminum~alloy sheet resulting from brake forming the
material in verious tempers.

EPECIMENS AND METHOD OF TESTING

The dimensions of the tension and comprossion specimens, which
included only curved material, are shown in figure 1. These spsocl-
mens were cut from the corners of Z-sections that hed been brake-
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formed of 0.,102-inch-thick Alclad 758 aluminum-alloy shests in

the 0, W, end T tempers. (Ser fig. 2.) The tour diffecrent
forming procedurce used nre ovtlined under RESTLTS. The specimens
were gimilar to these used In a recent investigation of the effect
of brake forming on the strength of 248-T gluminum-elloy shret.
(Ssc reference 1.)

Roference tension and compression speccirens wers teken from the
fiat web and Tlangos of the Z-secticns. The dimensions of the flet
tenslile spesclimens conformed tc the A.S.T.M. Standards foir sheet
meterial (reference 2); the flat compresgion spoclmens had the eamo
over-all slze as thu curved corner comprsssion spscimen shown in
figure 1.

For the tension tests of the curved corner specimens, srecial
inserts were requlred between the Templin self-alining grips and tke
gpecimens in order to maintain the coriginel cross-sectional curva-
ture and also to make the centroldal axis of tho specimen coincide
with the center of the grips when the load wus gpplied.

For the compression tests, & Mcntromery-Termplin type of com-
pression fixture (sec rofercnce 3 for the technigus in using this
fixture) was ussd for both the flat and the curved corner specimens.
The supporting platzs for the curvasd corner spesclmers and tho
fixture ars shown in figure 3.

Tuckerman optlicel streln gases were used to meesure the gtrein
for hoth the tension and the compression tests.

TESULTS

The effect of brake forming on thes tensile and compreasaive
properties of Alclad 758-T sluminum-alloy shect in ths direction
parallel to the brake is presented in figures 4 and 5 for the four
forming procedures. The essential results for each forming procedure
and for both grain dirsctions of the material are described briefly
in the following tabulation, in which the strength of formed mterial
is in eech case comparsd with that of unformed meterial treated in
all respects the same excopt for forming.
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Procedure

(1) Alclad 75S-T sheet "as
received" was formed to an
inside bend radiuvs of six
times the shest thick-
ness, r = 6%.

(2) Alclad T58-T sheet "as
recelved" wms solution heat
treated at 910° F for
20 minutes, cold-water
guenched, formed to r = 3t
within 10 minutes efter
quenching, and azsd at room
temperature for 4 days and
then at 250° F for 24 hours.

(3) Alclad 75S-0 sheet "as
received” was solution heat
treated 910C F for '
45 minutes, cold-water
gqusnched, formed to r = 3t
within 10 minutes after
guenching, and aged at room
temperature for 4 days and
then at 250° F for 24 hours.

(k) Alclad 755-0 sheet "as
recelved" was formed to
r = 3t, solution heat
treated at 910° F for
45 minutes, cold-water
quenched, and aged at room
tempsrature for 4 days and
then at 250° ¥ for 24 hours.

Effect of breke forming

The tensile yield stress Uty

was reduced, whercas the
compressive yield stress %oy
end tensile vltimate stress
Oy Were increesed somevhat.

The tonsile and compressive
yield stresses were increesed,
whereas there was no appreci-
eble change In the tensile
ultimete stress.

The results were similar to
those obtained in procedure (2).

The results were egsentlally
gimllar to those obtained
in procedures (2) and (3).

In each of the four forming procsdures, the percent elongatim
in 2 Inches wes reduced from about 14 or 15 percent to sbout 10
or 12 percent as & result of the forming.
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CONCTLUSIONS

The signlficant conclusions of this study of the effec” of
brake Torming in various tempers on the tensils and compressive
oropertica of Alclad 758-T sluminwn-elloy shoct in the d.irvcfion
. parallel to the brake are es followa:

1. When Alclad 755 shecet was formed (r = 3t) in the O
end W tempers and suhsequently heat treated to the T teuwper,
the tenmile end comwpressive strengihe were elther incrcascd or

little affected as compaxed with thoase of similarly troated unformcd
material.

2. When Alcled 758-T sheot "as rocsived" was formed (r = At),
the tenzile yleld strese was reduced ebous T percent for the with-
eredin directlion and 1 percent for the cross-grain direction, whereas
the uviltimete and compressive yvield stroases woer: incresscd somewhat.

3. In all cases, the percont elonzetion in 2 inches was rcduccd
from about 14 or 15 perccnt for the flat material “to about 10
or 12 percent for the formed meterial.

Lengley Memorial Aercrnauticel Laboratory
Wetional Advisory Commitiee for Azromantics
Lengley Field, Va., April 26, 1546
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Figure |.- Dimensions of tension and compression
specimens cut from curved corners of formed
Z-sections, t=0.102 inch.

Fig, 1



Fig. 2a,b NACA TN No. 1162
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Figure 2.~ Directions of forming Z-sections.
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Figure 4-Effect of brake forming on the tensile and
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Fig. 5 NACA TN No. 1162
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Figure 5-Effect of brake forming on the tensile and compressive stress-strain curves
of alo2-mch-thick Alclad 753-T aluminum-alloy sheet
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